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TI CD 3 8 mutations in non- insulin-dependent diabetes 
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CODEN: BTONEL 
PB Igaku Tosho Shuppan K.K. 
DT Journal 
LA Japanese 

AB Polymorphism was obsd. in the exon 3 and 4 of CD3 8 

gene from peripheral leukocytes; the corresponding point mutation 
of exon 3 show R 140 W missense mutation and that of exon 4 
showed silent mutation at I 168. The allele frequency of R 140 
W missense mutation was different between NTDDM and 
nondiabetic controls. Glut 2 gene mutation was also obsd. in a 
family with the CD38 gene mutation, indicating the 
involvement of CD3 8 gene and other genes in pathogenesis of 
NIDDM . 
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(2) 



20 00-3 1 6578 



[fs^^sz] ae^p**is^i?>^-5affl[*^ cd3 8 

itfe? fc ± otn- K C D 3 8 ^ yy^«tf> 1 4 

^r-y**feHur*i& i wxte 2 «ELhTft * . if * 

[00 01 ] 
[0 0 02] 

[«e*^0SE«] it^*T^5:< b i> 3 0 0 0 7JA 

vvcfcwm*^ »6 0 07TA*qi^lte« 
ALTfc«3. -£<z>»4. »^fttel±s 1 0 0 07JA«S 
^Vkbob^tbtiX^h. 

[0003] mmrnit. ^ wtswc^x^ 
ftiti) & -x^Mjiart tax o *rf , <r ^ 

[0004] -f y„x u ymtfmmffi 

( i d d m : i mmmm) . a>xv y$mtflmmm 
( n i d dm : ummmi) Rt/zemcvmrnffi ( ~<x 
>\mmm. wm<om^m,^zi^xm.^mm 

[0 0 05] A >X V VficffttW«« ( I D DM : IM 

mmm) a. tmmm^Mzmmi. ^^m^mmx 

[0006] zfLdzML, a u >mm>m$^m 
(n i d dm : ummwm) &tmtmiiz¥ffi£t& 
zk#&<. ^m^rmmm^ (igd 

[00 07] JJLb^OJ; o fc. i&S^iiiA^ < 2oco^ 

£ 0 1997tt x American Diabete 
s Association (ADA) {S s if LUffS 

©SOW*. »»r^^ifS:ft/t^4#. <r<7) 



[0008] msffimsBBfrb ix, jjkest^ a 

>XV>, -fyxyyfWfc ^n^r^— f (MOD 
10 Y2), HNF~4« (MODY1), HNF-1« 

(mod y 3 ) s s h^y^vT^m^m^mmtim 

it. Jfc«WiiS«JKT* £ S h a y K U Tmfc^co 3 2 4 
3 # a coi&MTfo h r - h y\<?y$mT , 

N I D D MOO 1 ffi^gBficO^M^^^ 5b3 

[0009] <r j; a 5:fi^c*^ , mmm<v$£mzfrfr 

30 [0010] 

■T5iBS«. i ) m#jfi. mztmLx^&ffim$<?>ffi 
mtrm, 2) tzbx.mmm^Axh->xh. wk. 
mmm&^mt&mm^Lx^&fymK s^ta, 

C£Lhl ) 2) Sr. *5MBte^v^T«4. r«Rtt^Efe 
f^Sr^ffib. *^B»eT*fIfflUT. ASSISE 
40 [0011] 

co ? yy;w \yx^# mmz^ ^ x . a -xmmz 
lhAyxv yftmim-^x yv^v^y v^-xfc 

4, f-f^y^^ADPU^X (cADPR) <r>m$L 

R^mmmxh ^cD38^r?^ ( a 

t, cd 3 sm&rf-b i>^5) com^K tsmfficozm 

%imi*&tb$:&ftL, ZcoMIkTZ^K ttizm 
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(3) 

3 

tim%wmu=F-X'&,z> ; t £ jlhj lx . *%lwz%zm 

[0012] C D 3 8j»<gTfcfc 

(jar. *wj»awj£i:v^) 

[00 13] CD 38Se^n-H-fSCD3 

fc i> tli, t b U ^-?«^pv-*-co— 

©CD 3 S^y^^k^flcKfcft&IWtWfcolfflfc:. 10 

[0014] OT. *^^li»^JBcOKHJfc3fei 
^ . #3|0J§^±B3:BSrct> *S . C D 3 851^2:^ 

[0015] ^=7^(i. M^>-^;WNyxfey3« 

fc=3r T >f yx U y^^^^r 3;fL6&^i#jt£>*i.T 
^ & . ; CO C a 2 + SUK<0±||< Ji . fflMhfr h CO 

c a 2 + <JD8EA t . Mftr-/!^ ^i&M fc X 

ftfco rATPissttK* ^*ry*)vmyti nzz&mm 

^ 69: 1067-1080, 1997), 
[0016] — ffiMft7--!l>frt><7)C a 2 + coi6M^ 30 

tlX^& (Rojas E,et al. , Endocrinology ,134; 1771-17 
81,1994 ) . Sfc. -f/i/HH, 4, 5HUViK 
(IPs ) #\ ^<«K\ Ca^il^y^ 

y^7^yyV-hU, IPs 3&*SS*a#J**fe 
LTV^^fc^iSSiiT^fco 40 
[00 17] *«H^#-Cft4|fi8*fcJ4 % XM/Tb/f 

AfMff^m^^Stl. -f^SS*. Poly (AD P — 
r i b o s e ) ^B**s?gtt>ft;S^. WWNAD 

U poly (ADP-ribose) 

onad + Rcomm^mThi^tim^HzLx^ 50 



mfA2 0 0 0-3 1 6 5 78 
4 

I) (Yamamoto H, et a 1. , Nature, 294: 284-286, 1981 ; 0k 
amoto H, et al., 1990, in Molecular Biologyof the Is 
lets of Langerhans.Okamoto H, ed, pp. 209-231, Cambri 
dge University Press, Cambridge ; Okamoto H, et a 
l.,Biochimie, 77:356-363, 1995 ) 0 Z <7) £ o %W%ti* 

$> . ifwmx% h mzmttm 6 1 & o . ^vi^ ~x 
fc x h A y x y y^Wif tefcttsaffitefev , >f >\x y 

NAD 1 frbftbtl&cA 

dpr tftste t t ^ h titz . 

[0018] t^fe, 77 hf7y^WNy^^^ 

mMkLtz^.^uV-MZ^nh, Fluo3£ffl^fc. Ca 
2 ^WCfSL^»i^^tii:, cADPRil y 
yy/WNy^ao^ny-A^^, Ca2 + cDMJ£!l 
# jS£ U ifiRW^riaSllDt J: "9 s C a^ffiK^atte 
nuation jWaSSStfU — 36\ <TcO^>'^/W>>'^^c7) 5 
;ny^K<7)lP3 c7)jjapfc j:5Ca 2+ ^tB(±e 

PJ^fe^J: OS^^tl^ (Takasawa S, et al Science, 2 
59:370-373,1993 ) . ifc. cADPRCTt^fitM 

Wat is^xy y-msmmn cadp rm^ 

(Takasawa S, et al., J Biol Chem, 273:2497-2500, 19 

98) , Jyxvym±mMi,zmf&f)i/a~xmmz£ 

[00 19] §fet s SSat/W^feWs CD3S^y 
>Wm±, NAD + SrSKte^-SfccADPRS^i" 
I. ADP-ribosyl cyclase JStt^^U cADPRSr 
ffifffc^fi L ADP R££)£t S c AD P R7K^#H 
Stt^"t"^i:**Lfc (Takasawa S, et al.,J Biol 
Chem, 268: 26052-26054, 1993 ) . r^cADPR/KiR 
JEW. 2 — 8mM^ATP{=J:ot. »JKfic#Wfc«J»IS 
3fl s N AD + SrS^^h. ATP«S;«Uc 

a d p R^^a^itiaf^ <r fc **fs» t>tix ^ s . ^ 

£OATP i4 c AD PR7Kft?»OStt^TOJ^4^ 
C D 3 8 ^ 7 A7 c A D P RlS^Mt 
hh. Lys-129(C s 5U^*.ffiCOaiJK^ATP 
^ c A D P R t m^i~ h^tliZkhh^fohZ-tiiiK 
TohgoRtJ f ffi*fe^j: l 5^S*lTV^ (Tohgo AJa 
kasawa S,et al.,J Biol Chem, 272:3879-3882, 1997) 0 

sasfc, ^f^uy^^ffljja^ATPaiKa. //v^- 
x^m^ J: 2 - sm<nwmx:mkfh - ^ 

SixT^D. Jyxvym?mmzci)3 8¥y^7W 

ifitPfcttlli* cADPR^MIt ATPfcct* 
CD38^yA7f(7)cADP R4M»att^JWS0 4: V ^ 

[00 201 4ft:. S»aWS8*6J4. tftfc. 
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5 

•JaSB^fS h 7 V X ~ *y ^ V fcfc t± N ^ 
^-xfcJS^&^yxyy^^ ^<^>7xfcJt 
LT*,sfc/tii LX^^b^lfz (J.Biol . Chem. 27 
0,30045-30050,1995) 0 

[ 0 0 2 1 ] L*: J; 5 fc. yx U yjfefeBBJKfcrfc 
wc s ^s-X<?)M»fcJ; D£t^ATP(cj;^T, 
C D 3 8 ^ m<D c A D P R^MStt£ WJ S ft. 
uOfifiv cADPRltfiSU ilWCa2 + 7°- 

x y y ftw&m z&i>cob%&t>tLX^&. 

[00 2 2] $£>fc. m^RX/mW^\ cADPRC 
J:4C a 2+ $ffiWgfcoVvc, cADPRCil.Ca^^ 
Jfcffi* 5 U TV i^yfc i S C a 2 + ftffifc cross-desensitiz 
ation ifiWtokii&Zb£mbMzLfcZkfrt>* /hJK 
ft(7)U7yy>f^ft (^ 7°2 ) £^&fc#;tfe;ix 

/m^'J^ (CaM) tf^y^BHKBKlI**, 

cADPRlifttOCa^SitJfty^K*^, /JnJE 

mOcADPRtiSCaZ* & ffl^^lfe&m*: 

l . ^ n -x$ ijjft t x o l ft v r j yym c a 2 * 
f^y^/i^. Ca 2+ ffift£ir£©^ LT^yxy y 

(J.Biol. Chem. 270, 30257-30260, 1995) , ££>fc s jg;S 
IE^V^XTi4, ±fc. cADPRW 
SCa2 + JfcEt}*2|gi6ttL&3^ s ob/ob V>XT1i: s I P 

fz (Takasawa S, et al.,J Biol Chem, 273:2497-2500, 1 
998 ) . S^fc. poly(ADP-ribose)^ 

i O^JMLftv^xfc&^T. xM^rhvTyyfcJ; 
^^tH, 4yxyymMz&itt&^ iiwna 

ftTV^S (Burkart V, et al . , Nature Med, 5: 314-319, 1 
999). ttbib^ N AD + %mWbi-&cADPR<7ym 

mmftCciz+comm, Ay^)y^mm^fi, a 

y x y y M^ffljg fc& \ ^ilt* 9 , <r tomite c d 

3 s jus^^v ^ l c d 3 s 9 y^?mK imizm < « 

Ji\ W£*»fcLTV>& e fc*?U CD3 8tfim 

d 3 s Mm^coMi^mm* , mmm^m^mm^com 
tiitem^ik^tonn. *tx dzm^ ztix^mm 

fc~?~%-bLz^ mmwmz&i^i±<&i i Li>^mT 

ftwzbfrbh* WbXHK^ZbTfoofc* 

[0023] jittwte, ^mna^mic^x, mm 
stm&z bmmix^& c d 3 sitfg^fcfettsa 



(4) ^12 000-3 1 6578 

6 

e^MSSSffitfO^fccof: LTs CDCD 3 Sjifc-^fcJ; 
oT3-KJWCD38^A7f^)14 OfgOT 
/l^-y£3~M-SgMSU ©|«I2 6 4#B<7>fcy>'S: 

^*#Jfcfcl vciB»t"S 0 
[0024] 

10 imiwmmcv&m ist, ^mcommcomm^^x 

RfltJ. ±3*Lfc± 3fc, *«HHI4, »#«3fi&Dft 

Rae?^*s c d 3 sm^iz&if&muT-m^m 

[00 2 5] C D 3 Bm&^RX/^tlifia- l> C D 
C Nata K. et al . , Gene , 186 : 285-292, 1997 : f E#S^ 1 

( affiant rs yaffil) . mm^2 (r^ymm 

M) ] . 

20 [0026],IC7)CD3 8»firF<oag735»t . 

*S6^ttt*^fctJV^WfflLft&s CD381 
>f vx y y*«cffttsigs j mcom^h^z&^x . 

imcommz-iuxi±, m^immmiz^^x , a* 

30 WfcEtt^So 

[0027] ^\ ^WMz^X, rjt^f^j 

tew; ^^t^aia^jt^^r. Mitmzmzc&'mm 

^t?y^?McoMmw^m^mmz x o . ^$ 
tit. *mbx. ftisicimt, -e^ia^ 

#^rft5ftco^fe#: ( r wi^ ) t £ WJir i> d t 
4. 

[0028] afe^*afflfc*5*t63&fl:fcii:. 55* t 
50 S*4*Ol£f(?D^fJi^ s IfiffMMC^V^ 
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[0029] *»0J|#I4. 3 te. m&tT 

CD 3 Sm&T^X-oX^- K£*l6CD3 8^W^ 

TspRI fcSWSiSStt^^ilt LT#jgS*U> ) , 
<2>n 2 6 4 # a CO* V y £ a - Vi~%> (tS 5»£ 

(Ri.&\ x^y^7«S«fcfeft*filRR»*Ta 
q I ^SftSiSStttfD^fc LT#j£§;ft.£» ) 

[0030] m^mmm±L(,zm&mk<7Mft^mt 

ffll^RFLPg^ PCR-RFLP^ HET(het 
eroduplex analysis)^, DGGES (denatur i ng gradi 
ent gel electrophoresis)^ DS (direct sequence) 

C CM (chemical cleavage mismatch) j£. C D I (c 
arbodiimid modification)^. £ Z>l,Zl±P C Rj£§:#J^ 

fc-**D n Am&mm^mnmm cpcr-sscp 

(single-stranded conformation polymorphism) jy 
T\ ***H#tei3V^T{4SSCPffif:V^aK PCR/ 
GC-clampfe^SM^S^fc^T'&S [M*-{£. A*>f 

^±*± (1993) ^**H<Z)£i:,. #*c s PCR 
/GC -clamp ^tCOV^Tii. Myers, R.M. ,Shef ield, 
V., and Cox,D.R. (1988) in Genomic Analysis: A Pracli 
cal Approach. K. Davies,ed. IRL Press Limited, Oxford, 
pp. 95-139 mi&ffltoZk'} #\ Wffl^iEfllteafe? 

m^^mit^dmz^x, pcr/gc-ci 

amp ffifcaiR^S U\ 
[00 3 1 ] £rfe, PCR/GC-clamp DGG 

A»rfrk*3^^z#«DNAKJ^ DNA£^tt£ 

d n A^mmmcomm^m^x mm^m 

s^UT? U/PTS Hy;W:i3V^, MmzEM 

^■5^jS*. GC-ticoSfV^tt (GC -clamp ) 



(5) #132 0 0 0-3 1 6 578 

8 

J^^RLfc^TTfcS CShefield,V.C. et al.(1989) 
Proc . Nat 1 . Acad . Sci . USA 86 : 232-236^ £#|g<7)£ 

[0032] i^T, P CR/GC -clamp 
HW^±. DGGEffitCflt-f* C PC R/GC -clamp 
jfifclwfflH::, Myers, R. M. ,Shefield,V. , and Cox,D.R. (19 
88)in Genomic Analysis:A Praclical Approach. K.Davi 
es,ed.IRL Press Limited, Oxford, pp. 95-139 

10 GC —clamp H^JirrSXS^Sk^So 

[0033] #mmiiiimizi5ttt> , c d 3 sae^- 

[0034] fflfficoffifflmfrk. 

[ 0 0 3 5 ] .r^ffi^^s, ftfe($m& 
^mmmz^itmm^ixfz^, mumcowm 

[0036] -f**>fe s K(3»««SffijftL 

& c: k # nrffifcS: & o ^ ^ . * yx v y^ 

nmmmmvh %>t% z ti&j y* y ymm 
mmm^t Wii^^mm^m^-h zl t &*rmx$> 

[ 0 0 3 7 3 ft«*#**»S«fr^ELTV^V^» 

40 [0038] 

CD3 8®g^W 

^2 4 0j^MfC, DGGESfcJ:SCD3 8iH£ 

[0039] <yjJ±D N AcOttffi 
50 «SAaV«S«A#^y^DNA«. E 
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DTA 3K£itttn&mm&m^Xgfcg<D3tffifo.£ 
flPKLsfefi. Q 1 A amp Blood Kit (QI 
AGENtt) SrfflUT. ^VADNA^ftffi 
[0040] DGGE»fflPCR77^^j;Vl 

bbCD38^yA7f (ADP-ribosyl c 
yclase/cyclic ADP-ribose 
hydrolase)^- Ff^g^SSffi^iJ 

(K#I#*H ) fct DD B J/EMBL/G e n B a n 
k f^^ACCESSION D84278- 
84 (Nata,K.,et al., ) J: OA^Lfc', 

[004 1] CD3 8«e?C0#X^y^i, PCR& 

V 7 h GENETYX-MA C (y7h^x7-SI 

^V7fMac Mel t ( B^^#7 *y K&) 

£ 6 t= . ftOPC RSm^tf tit Lfc^#to«JK« 
[0042] <r^^ s CD3 8Sgf^x^yy^ 

tefcffl^jt p c R/7 a ^-<nmmmm^mth . 

5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GAT CTT CGC CCAGCC AA 
C CCC G-3' (Forward:pj#f3) 
5' -ACC GGT GC G CCT TAG TC 
G CCA-3' (Reverse:PJSf4) 

5' -TAG ACT GC A TGT TAG AC 
G AGA-3' (Forward :i?fj#^5) 
5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GTT TGG ACC TATGAA TT 
G TTA CC-3' (Reverse:|i?j#f 
6) 

5' — GAC ATG CTA A AT TGA TC 
T CAG-3"(Forward:|J?fJ#^7) 
5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GC A GC A G AA GTC ACT CT 
G TTC- 3' (Reverse :SJ^ 

8) 

5' -CCA TTC TCC AGC CTC CG 
T CTT-3' (Forward:l»^9) ! 



(6) ^2 0 0 0-3 1 65 78 

1 0 

5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GC A AGC ACT GACTGA GT 
A AC G TC-3' (Reverse :S?fj#^ 
10) 

5' -AAA CTG CTG GAG GAT GG 
T GAT T-3' (Forward :l^!JSfl 
1) 

10 5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GTT CAC TGT GATATT TG 
C A AC AGG-3' (Reverse : 
12) 

x?yy6 

5' -GGT TGA TGT TTG G GG TT 
C TTT GT-3' 

(Fo rward : W9\^l 3) 
5' -CGC CCG CCG CGC CCC GC 
20 G CCC GTCCCG CCG CCC CCG 
CCC GTG TGG ATT CTTTTG TG 
G ACT GAT T-3' (Reverse : K#| 
#*H4) 

x;yy7 

5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GTT GTC CAG GGCGTG CT 
A CAA A- 3' (Forward 
15) 

30 5' -AGA TTC ACA CAG CCC TC 
C AAG— 3 ' (Reverse : g££ij#^ 1 6 ) 
x^yys 

5' -CGC CCG CCG CGC CCC GC 
G CCC GTCCCG CCG CCC CCG 
CCC GTT AGC G AA TTGGAC GA 
C AGA TG-3' (Forward 
17) 

5' — TCT GGC ATT GAC CTT AT 
T GTG G-3' (Reverse : g^(J##l 
40 8) 

x^yy3 

5' -CTC CGC CAC TCT CCT GC 
A CAC A~3' (Forward :pjffl 
9) 

5' -GGG CCT CCA GC A G A A GT 
C AC- 3' (Reverse : K#|#-Sf- 2 0 ) 

x?y^7 

5' -TTG TCC AGG GC G TGC TA 
C AAA- 3' (Fo rwa r d : 2 1 ) 

50 [0043] PC RtgifS 
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(7) ^2 0 0 0-3 1 6 578 

_ 11 12 

*X^yy«PCR«fctt s fflSLWADNAO. ^IHTaaBLfco O. 5//g/mLX^>>^A7'u 

5//g///L £ffl^T, #0. 8//M ^^^tt^X^Y ^HrSS-feLfef*. *^»TTDNA»f^-&ttfcBL, 

KHU^S ( d NTP ) £2 0 0//M &tf3%*/W>T [0 04 7] CKOJ: d fc:. DGGEStiS, CD 3 8 

5 K£^fpf & 5 0/xL <0PCRRJE?S C 1 OfflM T r »fEi^#X? Y >-&t>M ^hn^iR^fc^t&^ji 

is-HCllIi( P H8. 3). 50mM KC U fc? U^-V^BS^ X? y y 2 £ 1 o (|g 1 

1.5mM MgC 1 2 0. Sunits OTaq D 0) „ X^Y^3tC2o (SS2E9) . x?yy4K20 

NA polymerase(Perkin Elme (ffi3EI) . X^YV7tlO (S54EI) . &t/X?Y 

rtt) SJni.T. PCRKJBtff^fc 0 PCRHKO^ V8fclo (S550) <7)fJ£M£ ttJI2r£ Ay K^*- 

mi, 94 o cr30fx 54-68^ct3o#\ 7 2°c io y%^L, mm^>Y^-yT$>&ztmmt>ti 

Tlftm^J?Jl$:4 0®m ] 9Ml, mM±7 2VT ^ D GGE&fcfclt&ji^M^X:? U-^>-^ 

1 0*iarac*ffv\ g^c0PCRMftS:#ft o PCR *sa, l#^WISA>HA7^y(l 

SU^WBtt^S^L WCRiflt 3%rXfn-x PCR»^5?^Mhfi:M^^SfflE?fJ*^i^TV^ 

[0044] CD3 83ftfi^#X^YVOfflK [0048] ?M W b ^~?xyx(cj: £jgSS^[Jco 
iSM^o^T, x^yyid ffi#[#^l<7) 1 — 2 33 

#aT;x^YV2J±. E#i#^l<7)2 3 4-3 6 3* DGGEftT, ISA7-y«^^^PCRlM: 

I^T ; x^Y>3{4. IJ^J#^1^3 6 4-4 9 8§ ^V^T. *-hi/-?x>t-Sffl^fc^ by- 
B£T ; x^YV4l4 s ffi^J#^104 9 9-5 8 5# 20 ?xyxSfci 9ffi3£K?!I£SPBr Lfco t^r*>^ s 

BStjx^yysii E#!#f-10 5 8 6-6 5 9# AVK^^^y^ffl^tiftP C RSl^ BigDy 

B£?;X.?yy6l±, E^#f l«6 6 0-7 5 2# e Terminator cycle sequen 

StV;^V>7\i^ IS?iJ#^l?)7 5 3-8 3 9# cing Fs Ready Reaction Ki 

l^iX^y^Sli ie?fJ#-^1^8 4 0-8 9 0# t (Perki n E lmert) £ffl^T^3ftIftL 

S4Ti:LT«3^T^*, «1 ABI PRISM 377 DNA Sequ 

[0 04 5] DGGE^iSafKi^^X^U-X encer (A PP 1 ied Biosystems 

D GGE£(1 Myers^JSCjj^st. f^r [0 04 9] :^hy^xyf-^i^ N ^ 

1 7 7X2 2 0mni^S (SfflJ§tt) SrflUHU 30 Yy2t»S^>H^^-y^«|fflSfLfcflSflcJ4, 34 

mizmiRL, mmmi<?M&3o%&mz%;&£oi,z (o ^tfsy (t) m%&$ti, <rco348#@ 

H : hWJ^TSK = 3 7. 5:1) TAE*» 1 1 6#@or^lCTt^Ky^ ACCHA 

(40mM Tris,20mM »Btf*HJ^A, 2mM CTCMtS^, *fj£tl)75/ll«^^f Xl/^ 

EDTA, P H7. 4) fc8 0%f*>ff^yh xy(Thr)t*^ £^^Wft£«fc*T5 y» 

(5. 3 0%BM:frWfctf/k&75K)-#' ^Ii4ttl^^i^tfrt^fe 0 OS 

*9%r^u^rsHTAE»?Brc. ^7^h^ d^3 4 8#Stf«asfe:*j*t*. c^^t^b^^ 

[0046] DGGESCi^PCRlft^iE^ hV^^y^aiS^lfcfflHcfcfcV^T 

.x^y-x^M:. ii^)J:aw#^#x^yy^ j2 s C3 4 8T^\fniMT*^5to 

PCRMft (1 5^L ) ^500/xL cO^a-^^BX [0 050] X^YV3fc. Mif^y hV^-^OfltfcU 

U KffiS6«»*ffl^TffillL. 1 0/^L con-r^ >- Sii3tffl#:^-^r(i, 4 1 8#@<?)tggfc:. Wf#®c?>m 

?m C 2 0%F i c o 1 K ImM EDTAStf 0 . 5 »E5!(r*SC^ffifc:T3W(fta5StL. Z0)Cfrt>T0>- 

% bromphenol blue#Wl0mM Tr 1 40f B^TSyKWS^Fy 

i s-HC llHflt^[ (pH7. 8) ) SrJnx.T. #CGG^A,TGG(:^L, -?*<7>ittfli. <im4 0# 

Lfca. ¥Mz5tAlT7J4 LtZo 9MMM^. ix B<7>7Syffi#*. 7H-y (Arg) Kf'jrb7 

TAE»« (16L) £-^DGGE*«&8Wf(3ffl TV (Trp) te»«3&«*tT^4ifc36S|gesftjt 
i§*t) T\ ^&JK£6 O'CCflSSaU 15 0V - 1 6 50 (JS7I2) ,o^0, x?yy3fc, ISa>h;^^ 
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1 3 

>fim&$ti?mm^ ±ie<7) 1 4 osg^rs smw 

Btft^"5. ^^^^-fey^M^Arg 1 4 OTr 
P^IT* 0 . Argl40Tr p^^-ruffi-frft; 

[00 5 i]x?yy3C, M«A>hv^->-^fg^ 

btitcmtfaoh a— >—y>xcD^, 4 ism 

BcOIMMb LTT <7)frimh Argl40Tr P 

[00 52]x^yy4t:, K^-y^ffi 

ISMT'ft S A^ffifcC aq&ffl $*U £ CO A*> £> C c=0— S 

#\ ATAi^ATC t^t LT^&<! t I»l5t £ fife 
(»9H) * ±IBO5 0 4#Bc0«Stej3ftS, A#>6 
C^Kfttiij^ *fJC-T& 1 6 8#B<?)rsyS!{i:. 
-fyn-f i^y ( I 1 e ) (Qt&Tfo^fc. o^»9 s 5 0 

4#gco«BSte^tT^>tA^feCA lt <^ai(iji:^ r^y 
izmw^-yafimta^tikmmi. a 5 o 4 c^n^ 
[ 0 0 5 3 ] y y4t=, mm^y v^-ymm 

^tifzh-o— 1fcomm±, 5 0 4#Sc^S*^LTC<7) 
^#*iX#>&ft* . A 5 0 4 C^M^*^fi^|sT-*ofc 
<»i OH) 0 

[0 0 54] x^y^7t^ ^»^N>hv^-v^stai 

fcrdD, 2 6 4#acor5 7B!te*r-5 3F^TCG 
e r) *»j?>p>f^y (Leu) tBSILT^S^ fc^lil 

cor S /KfcS»a*£i* & s Ser264Le u^H<7) 

[0055] x^yys^ mn^yY^$~y<DWi\ti 

^titmmt, cD3 8ae^<7)x^yy8co±a£tffi 
yi/fc:ffi*>ir^-fer^H9*a*6. -2 8ffias±afc: 

i^fcfcVvC3 9#g*MS*) fc. »^S"CftSGdOffl 

teA^fflSftfc (mi2EI) o ^£9. ^cox^yy 
siz^xmm^ tifzmn^y^co^-yi^ _h|gco 

^ Gfy^A^commtemm&$itx\^hjyhvy7 

-28 G/A^^^nSf^flc-C&^fc. 

[0056] ±ascort < . msm&gmfc&^xmm 

^titzcDssm&^m&^m^mtxi^ 200 

S^^SStJi., x;yy3£?)Arg 1 4 OTr 
pfSi:X?yy760Ser264Leu^ fc & 



(8) ^2 0 0 0-3 1 6 578 

1 4 

te^J^4TSyi6^Ktr4ri:KJ:0, CD 3 8? 

^ Argl40TrpSSS:t,oCD38^yyVfl 
i±, AD P- ribosyl cyclas ejgft, & 
tA'c yclic ADP-ribose (c AD PR) 
hydro 1 as effittiSfctCfiTlT^ (Diabet 
ologia 1998 41:1024-1028) 0 
[ 0 0 5 7 ] — Ser264Le uSEMfcroWt 
«\ £^2 6 4#tf9T W<o^c07$y 
10 Btt»fe&&««**. CD 3 8^y^«3&W«JStt*» 

2 6 4 #§^7$ yiSi^ffls^^-fifx^tfor $ yi 

[00 58] ^fyfny7-2 8G/A^g^ mRN 

20 flqtrst^fflSiife Cfife? (T) W^b^lslA] . 

£->X. A yhn>7-2 8G/A^M(i:. CD38m 
RNA<A^fc:SJW£&{3:u j:tLte«tOs M^w^ 

[ o o 5 9 ] cd 3 smi^mmcommmff 
-taorfc < H ttffiiHisstLstc d 3 sias^fccBws 

t"5r^^x^yy2c7)C3 4 8T^. x^yy 
3c?)Arg 14 0Tr P ^ X^yy4OA504C 
X^y>7c7)Se r2 64Le u^H. SWy 
30 h u y 7 - 2 8 G/ ASRteo^T s «IS«JS«S2aV 

*2*ftlfLfco =S:fc. 3SBB<t>s:^ x?yy3^)Arg 
HOTrpfM, X?yy7iOSer264LeuS 

SXW y h 7 - 2 8 g/aSS«, w^iii— *g 

fc. x^yy2coc348T^MVxyyy4^A5 
0 4C^Mti. fflaLft:PCR-DGGEffit=J:0)!lWf 

40 [00 60] PCR-RFLPffitCiiaS^F^OW 
«f 

X^/y3Argl40Tr P SE»0ttmS 
ftaiWADNAO. 5//L ^rfflV^T. Id^IS^l 
9^2 0^U^^p^Hr^-fV-T\ ±iEc7) 
r^<. PCRRjiB&!ffv\ BW<?03 8 lbp^PCRjS 

pRI (NewEngland BioLabsft) 
2. 5unitsT\ 6 5X:^BA?H<t*K!&L3ta. 3% 
T^n-xtlMti^fi 1 ^, X^yy3Argl40 
50 Trp^MJU^ -f^fe, Sf^M^O^s 3 
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1 5 

81 bp^DNABffWis 3 1 Ibph70bpc02o 
nmmztymZtl&tf^ A r g l 4 OT r P^S£#f 
2 2 8bp^83bpt7 0bpC03o^Bf> i r 

[0061 ] x;yy7Se r264Leu^«ffi 

1RX/17 CO* U rf 5 ? Utff- F7°:M 

3 % t^c S J: d fcdVkA 7 5 H & 30 i P C R m& 
X\ ±a^orfc<. PCRRJCG*ffV\ @Wc02 7 4b P 
^PCRjgg^Srflfc. ^10//L ^PCR1» S 0J 
PSHTaql (New England BioLa 

bsa) 5units x\ 6 5°cT-mmitmM^ Lfzm. 

3%T$V-XTmmmit^\ xm7Ser2 

2 74bpC7)DNAff^T{i. 149b P hl25b 
P^)20«m:«§W^, Ser264Leut 

& (*i4ia> ♦ 

[00 62] A y hny7~2 8G/A^M^aj& 
MLft^-VADNAO. 5//L Srfflv^T. ffi?'J#^l 

J8&&* 3 hcko tetfvVJ* T S F S- Sutfc P C R}#{g 
T\ il<or{:<, PCRRj££frV\ a&^29 7bp 
c7)PCR»$rf#^o dOl O^L tf)PCR«ft|£ s M 
PJ?iligTru9I (Prom eg aft) 2units t\ 6 

H^fV\ A yfPV7~2 8G/A^M^L 
ft* t^fe, »£S£>«£\ 2 9 7bpcODNA|lf>t 

ti, £<Wffi£ft&v^\ ^(yfny7-28G/A^ 
M£r#-rft*£\ 2 2 0bph7 7bp^2^|ffn*fc« 

d g g e miz x h mi^wm U240 & 

2^C3 4 8T^Sii: s 2M (281/2 4 0«) 

X?yy3Argl40Tr P^Mti, Df^#;^ 
2 7^J ( 2 7M/7 5 7«) tZ. P^l|tf>**i*£fl#* 
1W ( 1 W/7 5 7«> telfcliSfu -f-^&FSlWB 
J9343. 7%T*ofc. x^y>-4C0A5O4C^ 
te, ^nS^M5 8M ( 5 8CT/2 4 0M) , 

*o* ; es^*3&«4« (4M/2 4 0M) te£**Mfcaj 

W7 S e r 2 64LeutI(l ^n«^#4f9H 

( 9M/7 5 7M) t^assn. -f-^a&f^ssjstt 

1. 2%TS»ost, -Y vbnv7-28G/AS:^±. 
/\fnf^M9M (90J/7 5 70J) <£ 

[0064] -;fi\ #ftJS^2 0 5ftl*SHlf Ufc k i 



(9) HPfl2O0O-3 1 6578 

1 6 

^ s X^yy3Argl40Trp$ail ^nf^ 
*^3W(3M/2 0 5M) fcs -f>hn^7-2 8G 
/Ag£HfcL ^f-n?fg^#:^2^J ( 2{R|/2 0 5#|) 
^ffi^iX, X^yy7Ser264Leu^t« 
s 2 0 5M^|IS^fc«4f»bfen5:*^Jt. 
[0 065] £ti, C 3 4 8T^M£^£ / ^c?^^£r 
#;2M<7)a^ IfflfcL A 5 0 4 C^/\fng-&#; 

9 . fl&cO l A 5 0 4 C^*&*Btf> ttl^Iff 
^OiSSiB^fcofc. -fLT. 58WA504C 

TV*$:#^jfc 0 d^lSft**fe. C348T^ 

SfcA5 04CSaili H ^^ftMLSrLstWSa^i 

[0 0 66] ±fBCOr k < , YVX'J Vg^ifflJI&fcfc^ 

* C D 3 8 ? yA7f^3-Kt§Ifsf^^fi?tff 

owe. «®^fc^^SBfcfe{tsate^SMc?aH 

*3^T. %%W<mmzlo\\X ^ X^/V3Arg 14 0T 
rp^i, X^yy7Se r264Leu^M^y 
huy 7 - 2 8 G/ASEP&frr6iBteTS!*<?«K 

6. 1% (4 6«/7 5 7«) TftO. iWt * 
»««Stfctt*±ffi«S73EPoJHK*52. 4% (5 
M/2 0 5W) ?&&<oiz}£Ki>h. WhfrizsmBtC 

izx mmmcommmm^mmTh ^^hay^urm 
s^afe^sia^c d 3 8»s^»fs^ssg#*& 

40 mSil6^i:36J#ife<i. CD 3 8ite^*cOM^ 

[0067] 
50 [0068] 
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(10) ^2 00 0-3 1 6 57 

1 7 

SEQUENCE LISTING 

<110> BML, INC. 

<120> Method of Detecting Deabetogenic Risk Factor 

<130> PBM37 

<140> 

<141> 

<160> 23 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 1305 

<212> DNA 

<213> Hominidae 

<220> 

<221> CDS 

<222> (1) . . (900) 

<400> 1 



-103 aaa cagaagggga ggtgcagttt cagaacccag ccagcctctc -61 

tcttgctgcc tagcctcctg ccggcctcat cttcgcccag ccaaccccgc ctggagccct -1 
atg gcc aac tgc gag ttc age ccg gtg tec ggg gac aaa ccc tgc tgc 48 
Met Ala Asn Cys Glu Phe Ser Pro Val Ser Gly Asp Lys Pro Cys Cys 

1 5 10 15 

egg etc tct agg aga gcc caa etc tgt ctt ggc gtc agt ate ctg gtc 96 
Arg Leu Ser Arg Arg Ala Gin Leu Cys Leu Gly Val Ser He Leu Val 

20 25 30 

ctg ate etc gtc gtg gtg etc gcg gtg gtc gtc ccg agg tgg cgc cag 144 
Leu lie Leu Val Val Val Leu Ala Val Val Val Pro Arg Trp Arg Gin 

35 40 45 

cag tgg age ggt ccg ggc acc ace aag cgc ttt ccc gag acc gtc ctg 192 
Gin Trp Ser Gly Pro Gly Thr Thr Lys Arg Phe Pro Glu Thr Val Leu 

50 55 60 

gcg cga tgc gtc aag tac act gaa att cat cct gag atg aga cat gta 240 
Ala Arg Cys Val Lys Tyr Thr Glu He His Pro Glu Met Arg His Val 
65 70 75 80 

gac tgc caa agt gta tgg gat get ttc aag ggt gca ttt att tea aaa 288 
Asp Cys Gin Ser Val Trp Asp Ala Phe Lys Gly Ala Phe He Ser Lys 
85 90 95 



cat cct tgc aac att act gaa gaa gac tat cag cca eta atg aag ttg 336 
His Pro Cys Asn He Thr Glu Glu Asp Tyr Gin Pro Leu Met Lys Leu 

100 105 HO 

gga act cag acc gta cct tgc aac aag att ctt ctt tgg age aga ata 384 
Gly Thr Gin Thr Val Pro Cys Asn Lys He Leu Leu Trp Ser Arg He 

H5 120 125 

aaa gat ctg gcc cat cag ttc aca cag gtc cag egg gac atg ttc acc 432 
Lys Asp Leu Ala His Gin Phe Thr Gin Val Gin Arg Asp Met Phe Thr 

130 135 140 

ctg gag gac acg ctg eta ggc tac ctt get gat gac etc aca tgg tgt 480 
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(11) 

1 9 

Leu Glu Asp Thr Leu Leu Gly Tyr Leu Ala Asp 
145 150 155 

ggt gaa ttc aac act tec aaa ata aac tat caa 
Gly Glu Phe Asn Thr Ser Lys He Asn Tyr Gin 

165 170 
aga aag gac tgc age aac aac cct gtt tea gta 
Arg Lys Asp Cys Ser Asn Asn Pro Val Ser Val 

180 185 
tec cgc agg ttt gca gaa get gec tgt gat gtg 
Ser Arg Arg Phe Ala Glu Ala Ala Cys Asp Val 
195 200 



^532 000-316578 

Asp Leu Thr Trp Cys 
160 

tct tgc cca gac tgg 528 
Ser Cys Pro Asp Trp 
175 

ttc tgg aaa acg gtt 576 
Phe Trp Lys Thr Val 
190 

gtc cat gtg atg etc 624 
Val His Val Met Leu 
205 



aat gga tec cgc agt aaa ate ttt gac aaa aac age act ttt ggg agt 672 
Asn Gly Ser Arg Ser Lys He Phe Asp Lys Asn Ser Thr Phe Gly Ser 

210 215 220 

gtg gaa gtc cat aat ttg caa cca gag aag gtt cag aca eta gag gec 720 
Val Glu Val His Asn Leu Gin Pro Glu Lys Val Gin Thr Leu Glu Ala 
225 230 235 240 

tgg gtg ata cat ggt gga aga gaa gat tec aga gac tta tgc cag gat 768 
Trp Val He His Gly Gly Arg Glu Asp Ser Arg Asp Leu Cys Gin Asp 

245 250 255 

ccc acc ata aaa gag ctg gaa teg att ata age aaa agg aat att caa 816 
Pro Thr He Lys Glu Leu Glu Ser He He Ser Lys Arg Asn lie Gin 

260 265 270 

ttt tec tgc aag aat ate tac aga cct gac aag ttt ctt cag tgt gtg 864 
Phe Ser Cys Lys Asn He Tyr Arg Pro Asp Lys Phe Leu Gin Cys Val 

275 280 285 

aaa aat cct gag gat tea tct tgc aca tct gag ate tgagccagtc 910 
Lys Asn Pro Glu Asp Ser Ser Cys Thr Ser Glu He 

290 295 300 

gctgtggttg ttttagctcc ttgactcctt gtggtttatg tcatcataca tgactcagca 970 
tacctgetgg tgcagagctg aagattttgg agggtcctcc acaataaggt caatgecaga 1030 
gaeggaagee tttttcccca aagtcttaaa ataacttata tcatcagcat acctttattg 1090 



tgatctatca atagtcaaga aaaattattg tataagatta gaatgaaaat tgtatgttaa 1150 
gttacttcac tttaattctc atgtgatcct tttatgttat ttatatattg gtaacatcct 1210 
ttctattgaa aaatcaccac accaaacctc tcttattaga acaggcaagt gaagaaaagt 1270 
gaatgctcaa gtttttcaga aagcattaca tttcc 1305 
<210> 2 
<211> 300 
<212> PRT 
<213> Hominidae 
<400> 2 

Met Ala Asn Cys Glu Phe Ser Pro Val Ser Gly Asp Lys Pro Cys Cys 

1 5 10 15 

Arg Leu Ser Arg Arg Ala Gin Leu Cys Leu Gly Val Ser He Leu Val 

20 25 30 

Leu He Leu Val Val Val Leu Ala Val Val Val Pro Arg Trp Arg Gin 

35 40 45 

Gin Trp Ser Gly Pro Gly Thr Thr Lys Arg Phe Pro Glu Thr Val Leu 



11/25/2002, EAST Version: 1.03.0007 



(12) 
2 1 

50 55 60 

Ala Arg Cys Val Lys Tyr Thr Glu He His Pro Glu Met Arg His Val 
65 70 75 80 

Asp Cys Gin Ser Val Trp Asp Ala Phe Lys Gly Ala Phe lie Ser Lys 

85 90 95 

His Pro Cys Asn He Thr Glu Glu Asp Tyr Gin Pro Leu Met Lys Leu 

100 105 110 

Gly Thr Gin Thr Val Pro Cys Asn Lys lie Leu Leu Trp Ser Arg He 

115 120 125 

Lys Asp Leu Ala His Gin Phe Thr Gin Val Gin Arg Asp Met Phe Thr 

130 135 140 

Leu Glu Asp Thr Leu Leu Gly Tyr Leu Ala Asp Asp Leu Thr Trp Cys 
145 150 155 160 

Gly Glu Phe Asn Thr Ser Lys He Asn Tyr Gin Ser Cys Pro Asp Trp 

165 170 175 

Arg Lys Asp Cys Ser Asn Asn Pro Val Ser Val Phe Trp Lys Thr Val 

180 185 190 

Ser Arg Arg Phe Ala Glu Ala Ala Cys Asp Val Val His Val Met Leu 

195 200 205 

Asn Gly Ser Arg Ser Lys He Phe Asp Lys Asn Ser Thr Phe Gly Ser 
210 215 220 



200 0-316578 



Val Glu Val His Asn Leu Gin Pro Glu Lys Val Gin Thr Leu Glu Ala 
225 230 235 240 

Trp Val He His Gly Gly Arg Glu Asp Ser Arg Asp Leu Cys Gin Asp 

245 250 255 

Pro Thr He Lys Glu Leu Glu Ser He He Ser Lys Arg Asn He Gin 

260 265 270 

Phe Ser Cys Lys Asn He Tyr Arg Pro Asp Lys Phe Leu Gin Cys Val 

275 280 285 

Lys Asn Pro Glu Asp Ser Ser Cys Thr Ser Glu He 
290 295 300 

<210> 3 
<211> 61 
<212> DNA 
<213> Hominidae 
<400> 3 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg atcttcgccc agccaacccc 60 

« 61 

<210> 4 

<211> 21 
<212> DNA 
<213> Hominidae 
<400> 4 

accggtgcgc cttagtcgcc a 21 

<210> 5 

<211> 21 

<212> DNA 

<213> Hominidae 

<400> 5 
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(13) 000-316578 

23 

tagactgcat gttagacgag a 21 

<210> 6 

<211> 62 

<212> DNA 

<213> Hominidae 

<400> 6 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg tttggaccta tgaattgtta 60 

cc 62 

<210> 7 

<211> 21 

<212> DNA 

<213> Hominidae 

<400> 7 

gacatgctaa attgatctca g 21 

<210> 8 

<211> 60 

<212> DNA 

<213> Hominidae 

<400> 8 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg cagcagaagt cactctgttc 60 

<210> 9 

<211> 21 

<212> DNA 

<213> Hominidae 

<400> 9 

ccattctcca gcctccgtct t 21 
<210> 10 
<211> 62 
<212> DNA 
<213> Hominidae 

<400> 10 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg caagcactga ctgagtaacg 60 

tc 62 

<210> 11 

<211> 22 

<212> DNA 

<213> Hominidae 

<400> 11 

aaactgctgg aggatggtga tt 22 

<210> 12 

<211> 63 

<212> DNA 

<213> Hominidae 

<400> 12 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg ttcactgtga tatttgcaac 60 
agg 63 
<210> 13 
<211> 23 
<212> DNA 
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(14) WRJ2 0 0 0- 

25 

<213> Hominidae 
<400> 13 

ggttgatgtt tggggttctt tgt 23 

<210> 14 

<211> 64 

<212> DNA 

<213> Hominidae 

<400> 14 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg tgtggattct tttgtggact 60 

gatt 64 

<210> 15 

<211> 61 

<212> DNA 

<213> Hominidae 

<400> 15 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg ttgtccaggg cgtgctacaa 60 

61 

<210> 16 
<211> 21 
<212> DNA 
<213> Hominidae 
<400> 16 

agattcacac agccctccaa g 21 

<210> 17 

<211> 62 

<212> DNA 

<213> Hominidae 

<400> 17 

cgcccgccgc gccccgcgcc cgtcccgccg cccccgcccg ttagcgaatt ggacgacaga 60 

tg 62 
<210> 18 

<211> 22 

<212> DNA 

<213> Hominidae 

<400> 18 

tctggcattg accttattgt gg 22 

<210> 19 

<211> 22 

<212> DNA 

<213> Hominidae 

<400> 19 

ctccgccact ctcctgcaca ca 22 

<210> 20 

<211> 20 

<212> DNA 

<213> Hominidae 

<400> 20 

gggcctccag cagaagtcac 20 
<210> 21 
<211> 21 



■3 1 6 5 78 
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(15) 



200 0-316578 



2 7 
<212> DNA 
<213> Horainidae 
<400> 21 

ttgtccaggg cgtgctacaa a 
<210> 22 
<211> 66 
<212> DNA 
<213> Hominidae 
<400> 22 

ttagcgaatt ggacgacaga tgtatcctac 
tcatag 

[01 3 CD3 83tfei !1 COX^yy2tC*5ttSDGGE 
[02] CD3&m,&T^^V>3lZtoi t f^DGGE 
[03] CD38jlg : F^X^yv4^^^DGGE 
[04 ] CD3 8mfi^X^yy7^fc^^DGGE 
[05] CD38Hsf(7)X^yy8t:ii(t5DGGE 
[06] CD3 85HS J FC0X^y>'2^fe{t&DGGE 

ffifcis, SSA'ybv^-yMKfc^S^-f his 

[07] CD383lfE^cOX^yy3^(t^DGGE 

-^^yxm^zx ^mnmconmz^x , akLfzm 

[08] CD38®fc^OX^y;x3^£tf&DGGE 



28 



21 



ggtctcttga tttccttttt tgctttcttg 60 

66 

[09] CD38ag^X^y^4^fcftSDGGE 
-^xyx&^J;^jgaia^Rl^o^T. ^tfcH 

[010] CD38I6^X^/y4KWDGG 
^-^x>-xi£(cj:SffiSBBMco|«I£fcov^T, 

[01 1] CD38ilf5 : P^x^yy7^^DGG 

[012] C D 3 8i^X^ V y 8 Cio itl) D G G 

v--^xyxSfcJ:SffiSBB?'J<7)N^ov^T, *t^c 

[013] CD38ite^X^yy3Ar gHOT 
30 rp^St PCR-RFLPffiTWSLJt*S**^L 

[014] CD381fifOX?y>'7Ser264L 
eu^h PCR-RFLPST¥!lgLfcJS»S*L 

£0®T£>&. 

[01 5] CD3 8lf^f^yboy7-2 8G/A 
PCR-RFLPj£TWSL5tte**SL3tia 
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(16) 



#BS2 0 0 0-3 1 6 5 78 



[HI] 

* 1 B 



l®2] 

SB 2 E 



■mm m 



1 :S*2I 

2 : SS'NfPK^ 




1 

2 : &#S'vrn!££# 
3 : ffiH**«£# 



[13] 

* 3 B 



[04] 
* 4 H 



12 3 4 




1,3 :»£3! 

2 : S^xPSf^* 

4 : 



iS Mast 



1 :»£S! 

2 : fcj*^7-n»£# 
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(17) 



0 0 0-3 16 578 



[H6] 

mem 



1 2 



1 



114 115 lift U7 He 

ThrGlnThr Valpro 

34B 

340 C 350 

ACT CAG AC/ GTA CCT 
T 




[07] 

SB 7 IS 
140 



Arg 

ValGln / AspMet 
Trp 



416 

416 C 420 



425 



GTC CAG /GG GAC ATG 
T 




[08] 
Sam 



Val Gin Trp AspMet 

416 418 420 426 

GTC CAG TGG GAC ATG 




CHI 0] 
m i o m 



16S 



cys He AsnTyr 

496 600 503 506 

ttag AA ATC AAC TAT 
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(18) 



#Ip12 0 0 0-3 1 6 578 



[09] 



imi 1] 
m i i m 



160 264 

Cys lie Asn Tyr Ser 

LeuGlu / lie lie 
A Leu 
tt ag AA AT/ AAC TAT 

C ? 96 790 C 795 

CTG GAA T/G ATT ATA 
T 




[HI 2] 
m 12 m 



[014] 

m 14 a 



-m Pro Asp M 

g -i 

gt ctct t /atttccttttttgctttcttat cat ag A CCX GAC 




«- 274bp 

- 1 49bp 
«- * 25bp 



[01 3] 
as i3 h 



M I 2 3 




- 3Ubp 

*- 228bp M : 
3 : 



83bp 
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(19) 



^BH2 000-316578 



mi 5] 
SUB 




*- 297bp 
«- 220bp 

M 

- 77bp l : S7££J 



(72)«B J B« fill ffi (72)aKB# flBffi 

*3E*JHiB*Kf«361»*l «teC£*ttf «f3E«/HjBmW«1361«tfi 1 «E*^fcfcT 

(72) jaj m (72) mm itm m 

ftll l»*W*1361#« 1 «5«^4t t rf?^E-t-*^^4 - 6 - 6 

- - XA • X/M&frffl3SftW (72)3SHJf=& ^ ft 

- ■ XA • xWS«lrt B«JIMtllfi rfT»5g^£gfS 2 - 15- 3 - 
(72)3fcHJ» jp^ 205 

«^JWl[j68rP«»1361*ttll tSfeC^ttlf F^-A(#^) 4B024 Mil BA80 CA02 HA11 

- • XA ■ X7l^S^«f3?0frt 4B063 QA08 QA13 QA17 QA19 QQ02 

QQ42 QR08 QR62 QS25 QX02 
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